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(71) We, Sigma Lutin Narodni 
Podnik, of Lutin, Chechoslovakia, a cor- 
poration organised and existing under the 
laws of the Czechoslovak Socialist Republic, 
do hereby declare the invention, for which 
we pray that a patent may be granted to 
us, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 

This invention relate to the manufacture 
of tubular articles, and more particularly 
to a jig for holding a substantially cylindrical 
tubular workpiece for an operation to be 
performed on a longitudinally-extending 
portion of the workpiece, especially, though 
not exclusively, for the purpose of welding 
a longitudinal seam on a said workpiece. 
The invention also relates to a welding 
machine having a said jig; to a method 
of welding a longitudinal seam on a said 
workpiece; and to a tubular article defined 
by a said workpiece on which a said manu- 
facturing operation, e.g. the production of 
a welding seam, has been performed. 

In one method previously proposed for 
the manufacture of tubular articles in the 
form of thin-walled cylinders used in con- 
junction with electric motors for submersible 
pumps, a tubular semi-finished product or 
workpiece is welded, a thin metal sheet 
having previously been rolled into a tubular 
shape for the purpose. 

Such a manufacturing method requires 
very accurate positioning of the said tubular 
semi-finished product on a supporting 
mandrel held in a chuck, in order to ensure 
that the edges of the said product which are 
to be welded together are in contact with 
each other along their entire length and 
positioned accurately in relation to the weld- 
ing torch. In this method the tubular semi- 
finished product to be welded is slipped over 
a cylindrical mandrel and clamped by means 
of pads or strips which also secure the 
mutually contiguous leading portions of 
the edges to be welded together. The jigs 
or chuck devices used in this method ha^e 
a number of disadvantages: for example 
they entail laborious positioning of the 



tubular semi-finished product with respect 
to the welding torch, which has to be done 
by trial and error and entails repeated re- 
positioning: they also make it impossible 
to provide satisfactory contact between the 
edges to be welded over the entire length of 
the product and controlling the pads or 
strips is also a laborious operation. 

It is an object of the present invention 
to reduce or eliminate these disadvantages 
by providing relatively simple, easy and 
accurate positioning of the tubular semi- 
finished product even with batch production 
with a higher degree of reliability in the 
manufacturing process. 

According to the invention, in a first 
aspect thereof, a jig for holding a substan- 
tially cylindrical tubular workpiece for an 
operation to be performed on a longitu- 
dinally-extending portion of the workpiece, 
comprises: a mandrel having a body for 
supporting the workpiece internally of the 
workpiece and defining a mandrel axis, the 
mandrel body having locating means for 
locating said workpiece in predetermined 
angular relationship on the body about said 
axis, and the ma,ndrel having retaining 
means whereby the mandrel may be held at 
one end thereof; a first and a second jaw 
said jaws being mutually opposed and 
adapted to co-operate with each other to 
encircle a major portion of the circum- 
ference of the workpiece when the latter is 
on the mandrel, jaw actuating means for 
moving the jaws towards each other, and 
means for allowing the jaws to tilt relative 
to the mandrel about respective jaw axes 
parallel to the mandrel axis. 

Preferably the mandrel is arranged for 
axial movement with respect to the jaws 

The mandrel preferablv has a first and a 
second pin extending substantially radially 
outwards form the mandrel body, the said 
pins being spaced apart longitudinally of the 
mandrel, the one of said pins nearest to a 
free end of the mandrel being retractable 
into the mandrel body against biassing means 
m the mandrel whereby to permit a said 
workpiece to be introduced on to the 
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nandrel past the free end thereof and then 
vO locate the workpiece longitudinally be- 
tween the said pins. 
According to a preferred feature' of the 
5 invention, the jaw-actuating means com- 
prises a pair of jaw-carrying members mov- 
able in opposed relationship in a common 
plane transverse of the mandrel axis and on , 
opposite sides of the mandrel axis, each jaw- 
10 carrying member having a said jaw pivoted 
with respect thereto to enable the jaw 1 to be . 
tilted in the said transverse plane about a 
1 said jaw axis. ; 

An inner face of. each, jaw preferably 
15 carries a pad ' resiliency biassed so as 
normallv to project therefrom towards the 
mandrel axis but to be retractable into the 
* jaw, the said pads extending generally longi- 
tudinally of the respective jaws in * opposed 
20 relationship to each other, and being t so 
- positioned as to engage opposite sides of a < 
said workpiece on the mandrel in spaced 
angular relationship with the said longitu- - 
; dinally^extending portion of the workpiece.: 
25 . According to the invention, in a second . 
... aspect thereof, a welding machine for weld- i 
ing a longitudinal seam of a tubular work- 
piece . has . a jig according to the aid- first 
aspect of the invention. ' v • -. •< 
30' According to the invention, in a third 
aspect.thereof, a method of welding a longi- 
, tudinal seam on a longiiudinally-extending 
portion of a substantially cylindrical tubular 
1 workpiece corhprises" slipping the said work- 
35 piece, having tw6 .opposed seam edges in 
the said portion thereof, on to the mandrel 
of a" jig according to the said first aspect of 
' the invention with the workpiece in ' pre- 
determined angular relationship with/ the 
40 mandrel; engaging the jaws of the jig with 
the workpiece; moving the jaws,. towards 
each other whilst aHowlng^ tilting of the 
jaws to bring, the seam edges together and 
.to hold the seam edges against, the mandrel; 
45 and whilst the seani edges are so held, pper- 
" ating ' a welding head with relative rnove- 
* ment; between the said head and edges 
1 parallel /tp the manore] axis, whereby to 
weld the edges together; * ; 

50 Hie invention also includes within its 
scope an article' defined l>y a substantially 
cylindrical tubular workpiece on which -a' 
manuf acturing j bperatiori has'been; performed 
whilst held on a * jig according tb the said 
55 first aspect of the invention; and more espeeir . 
?> allv to a said-artcile- having a welding : seam 
produce : hi a ; welding machine according 
to the said second; or by a method accord- 
ing to the said third, aspect of the inveii- 
60 tion. v > •'■"* ? : r . 

' To illustrate the invention in its .various 
i aspeets, ■ one form of : jig • and a .workpiece, 
to be welded with thcaid of the jig will now 
be described, by way of example, with refer- 



ence to the accompanying diagrammatic 65 
drawings, in which: — 

Figure 1 shows parts of the jig in longitu- 
dinal section taken on the line I— I in 
Figure 2; 

Figure 2 shows parts of the jig in cross- 70 
section; taken on the line II— II in Figure 
1, except for the portion of Figure 2 be- 
tween : the two lines IL4 and the portion 
between the two lines UB, these portions 
being scrap sections in respective planes 75 
indicated in Figure 1 at IL4 — IL4 and 
ILB — ILB respectively; and 

Figure 3 is a perspective view of the 
"workpiece. 

Referring to Figures 1 and 2, a chuck 80 
Assembly 30 is mounted firmly on an arc 
welding machine. Of the latter, the only 
parts shown are a portion of the machine 
frame 54 (Figure 1) and a' welding head in- 
dicated at 57 in Figure 2 (not shown in 85 
Figure 1JL The frame 54 has a tubular 
stop member 65 secured thereto by a mem- 
ber 56, and a mandrel holder 55 of a 
mandrel 10 is movable axiaUy in' the mem- 
bers 65, 56. 90 

The chuck assembly 30 has a base plate 
60 carrying a pair of holders 31, 32 in 
which are mounted, for collinear axial 
movement in opposed relationship in the 
common axial plane II— II (Figure 1) jaw- 95 
carrying i members in the form of respective 
plungers 53. The head of each plunger 53 
has> a pair of blocks 50 extending from it, 
and each pair of blocks 50 carries a spindle 
51 in which a jaw plate 58, 59 respectively 100 
is freely pivoted so as to be tiltable with 
respect to the plungers 53. The edges of 
the jaw plates 58 and 59 facing each other 
are curved and are fixed in respective 
grooves 2QA, 21A formed in the back of a 105 
pair of opposed jaws 20, 21 each having an 
arcuate' inner face 61,* such that the jaws 
are adapted to co-operate with each other to 
encircle a major portion of the circumference 
■ of a workpiece 40. 1 110 
- l ■ Each jaw plate 58, 59 has holes 202?, 

■ 21B respectively, accommodating compres- 
sion springs 23, 22 which bear against the 

■ ' respective 1 heads of the plungers 53. Hie 
ja\Vs 20,- 21 have respective strip-like pads 115 
<27i ! 26. respectively accommodated in 

* grooves 25, 24 . in' the Inner face of each jaw 
and resiliently biassed radially inwardly by 
springs 28. 

/ The -jig 'consists of the chuck assembly 120 

and" -the parts carried -thereby and just des- 
" crib'ed arid the mandrePlO, for supporting a 
workpiece' internally and having a mandrel 
boldy lOA defining an axis 62 parallel to 
' that of the spindles 5 f lahd transverse to the 125 
plane 3L— II. One end of the mandrel body 
has a portion 11 whereby it is mounted 

* coaxially with; and so as to extend from, the 
mandrel holder 55. A locating pin 12 
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locates the mandrel body in predetermined 
angular relationship about its axis with 
respect to the mandrel holder 55, which in 
turn is held in predetermined angular rela- 
:> tionship with respect to the jaws °0 ?1 
between which the mandrel body extends" 
by a key 56A of the member 56, siidably 
engaging in a keyway 55,4 of the mandrel 
holder. 

10 ,n? e loWer P ortion of the mandrel body 1 
10 A is provided with two centring pins 13 
14 serving to locate a substantially, cylin- 
drical tubular workpiece 40, Figures'! tQ 3 

ic ^ ,P in 14 > which extends substantially 

15 radially outwardly from the body 10A in 
the vicinity of the free end of the mandrel/ 
is retractable into the mandrel body 10 A - 
against a spring. The pins 13, 14 are dis- 
posed in the same axial plane of the boriV 

20 portion 10A. J > 

_The upper portion of the mandrel body ■ 
10-4, i.e. the portion opposite the pins 13; 
14, is provided with an electrically con- 
ductive, viz. copper, bearing plate 1 §; on a ■■*'• 

25 surface portion thereof, the ,plate 15-hein" ;: 
fixed to, the body 10a and located » exactly- 
below die welding head 57 so as to" serve 
as an electrode for co-operation ^with the 
latter. , . ' J * " ■ 

30: The mandrel body IQA., is provided with 
flat side surfaces 16, 17 extending.. over a 
-major portion of its,, length and arranged" 
; with their planes relatively parallel -and' - 
symmetrically with repect to, and either 

35 side of the axivthe mandrel 10, to facilitate 
removal , therefrom of 'the -workpiece. For 
ease of manipulation, , the mandrel 10 is also 
provided with a handle or knob 18. 
Referring to Figure 3, . the workpiece 40 

40 in the form of a.pre-rolled substantially 
tubular semi-finished member, has two sub- 
stantial^ semi-circular recesses 43, 44^ one 
at each end thereof, on the-side opposite 
to a pair of opposed seam edges 41, 42 v^hich 

45 are to be welded' together by a contiguous 
welding seam. The recesses 43, 44 are such- 
as to engage wfth the pins. 13, 14 respec- 
tively. The edges 41, 42 together define a 
longitudinally-extending portion of the 

50 workpiece. ' t .; " T " 

In order to perform a welding operation 
on said longitudinally-rextending portion, i.e. 
along the edges 41, 42 of the workpiece 40 
the jaws 20 ? .21 are first opened by.suitabJy 

55 moving the plungers. 53 aparV and the 
mandrel 10 is pulled axially ?way from be- 
tween the jaws. The workpiece 40 is then 
supped over the mandrel 10, the pin 14 
being thereby pushed into : the body, portion 1 

60 10A of the mandrel against the action of 
its biassing spring. When the workpiece 40 
is in its correct position oh the mandrel 10, 
with the pin 13 enga^g in_the.-repess 43',. 
the spring of the pin 14 reasserts" itself and: 

65 permits the pin. 14 to resume the position 



shown in Figure 1, thereby engaging in the 
recess 44. In this way the workpiece 40 is 
generally secured in a predetermined angular 
position about the axis .of, and relative to, 
the mandrel 10, but. without the edges 41,' 70 
42 being_ accurately located or held with 
respect to .the mandrel. 
.. As shown in Figures 1 and 2, the mandrel 
. 10 carrying the workpiece 40 is now pushed 
between the jaws until the mandrel holder 75 
55 engages the stop 65; the plungers 53 are 
then, moved towards each other by appli- 
cation or, a suitable force thereto until the 
spring-mounted pads 27, 26 engage the 
workpiece, tending to squeeze it slightly so 80 
as;to begin, moving the edges 41, 42 to-. 
". wards eachr other. ■ 

. It wilt be* realised .that /at this s&ge the 
workpiece 40 is not truely cylindrical. In 
the .Mtiarposijtiqh shown in .Figure 2, the 85 
arrangement is such' that the lower portions, 
6L4 of the jaw faces' 61 will tend to engage 
; .the workpiece whilst the pads; 27, 26 apply 
. ppppse^ radial forces, tg I the .workpiece and 
sb. : act'as a Radial, locating means. Con- 90 
tinued movement of the plungers 53 towards 
each other tilts ' the jaws in the direction of 
*he arrows in Figure 2, and so eventually 
brings the whole ;6f the jaw faces 61 into 
engagement- with the- workpiece so as to 95 
bring and hold the edges 41; 42 together 
, ^l 1 . jaws held in this position, the 
welding /head is traversed in the plane I— I 
7 (Figure 2j to; Weld the; edges 41/42 together. 
In geneM, &e^'i^^ and action of 100 

the j^ws is such uiat't^e jaw^ begin to close 
tyhefl pie plungers; Si are moved towards 
e^cb 6ther, in such ' a way that first the 
f ra^er law face portions 61 A of the jaws 
*2Q, 21 coine into cbntact with the Workpiece 105 
,,,40 and, progressively engaging . more and 
K more'of the outer surface of the workpiece 
40 towsuiis the seam edge? 41, 42, the jaws 
, fO.rce the* edges 41,,42 : ;to approach each 
- ; ftwr /into close . relative contact, whilst 1 10 

.. jsiihultkrieously /urging- the ed|es 41, 42 into 
.. ^njta^..^th-tbe'sytf^''of'fhe mandrel 10, 
.. so locating and. holding the edges 41; 42 
jn their predetermined angular position* with 
'respect to the mandrel £xis and Against the 115 
mandrel. - 

;r: ;iMPon completion of the welding opera- 

• A* 01 *, the. plungers 53 are moved apart to 
;r, open the jaws 20,-21, and the mandrel 10 
-z ^.i pulled axially away, therefrom. 120 
^ >Tbe~, tubular article or workpiece 40 is 
-;then- : re^ io axiaDy 
:: ;;V*e r ?°f ? . this -.removal., being facilitated by 

. the said .flat surfaces 16, 17. 

• i. Itcwffl be .appreciated, that the jig pro- 125 
vides correct positioning of the workpiece 40 

?for welding, in .that the edges' 41, 42 are 
■** positioned exactly below the welding head 
i S7 and- also exactly parallel -to the axis of 
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the mandrel 10 and to the welding path of 
the welding head. 

It will also be appreciated that whilst, 
by reason of its spceial applicability to such 
an operation, the invention has been par- 
ticularly described in the context of a weld- 
ing operation, it is suitable also for -use in 
machining and other manufacturing opera- 
tions in which the requirements regarding 
die relative positioning and alignment of a 
workpiece and a tool are similar or analog- 
ous to those herein described. 
WHAT WE CLAIM IS: — 
1. A jig for holding a substantially cylin- 



the mandrel axis but to be retractable into 
the jaw, the said pads extending generally 
longitudinally of the respective jaws in 
opposed relationship to each other, and 
being so positioned as to engage opposite 
sides of a said workpiece on the mandrel in 
spaced angular relationship with the said 
longitudinally-extending portion of the 
workpiece. 

6. A' jig according to any one of the 
preceding claims, wherein the mandrel in- 
cludes an electrically conductive bearing 
plate for internal engagement with the said 
longitudinally-extending portion of a said 



15 drical tubular workpfece for an operation workpiece, whereby to serve as a welding 
to be performed on a longitudinally-extend- electrode 
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ing portion of the workpiece, the said jig 
comprising: a mandrel having a body for 
supporting the workpiece internally of the 
20 workpiece and denning a mandrel axis, the 
mandrel body having locating means for 
locating said workpiece in predetermined 
angular relationship on the body about said 
axis, and the mandrel having retaining 
25 means whereby the mandrel may be held at 
one end thereof; a first jaw and a second 
jaw, said jaws being mutually opposed and 
adapted to co-operate with each other to 
encircle a major portion of the circum- 
30 ference of the workpiece when the latter is 
on the mandrel, jaw actuating means for 
moving the jaws towards each other, and 
means for allowing the jaws to tilt relative 
to the mandrel about respective jaw axes 
35 parallel to the mandrel axis. 

2. A jig according to Claim 1, wherein 
the mandrel is arranged for axial movement 
with respect to the jaws. 

3. A jig according to Claim 1 or Claim 
40 % wherein the mandrel has a first and a 

second pin extending substantially radially 
outwards from die mandrel body, the said 



7. A jig according to any one of the 
preceding claims, wherein the mandrel is 
generaly cylindrical but has opposed flat- 
tened faces angularly spaced about the 
mandrel axis from a surface portion of the 
mandrel for engagement with the said 
longitudinally-extending portion of a said 
workpiece, whereby to facilitate removal 
of the workpiece from the mandrel. 

8. A jig for holding a substantially cylin- 
drical tubular workpiece for an operation 
to be performed on a longitudinally-extend- 
ing portion of the workpiece, the jig being 
constructed and arranged substantially as 
hereinbefore described with reference to 
Figures 1 and 2 of the accompanying dia- 
grammatic drawings. 

9. A welding machine for welding a 
longitudinal seam of a tubular workpiece and 100 
having a jig according to any one of Claims 

1 to 8. 

10. A method of welding a longitudinal 
seam on a longitudinally-extending portion 

of a substantially cylindrical tubular work- 105 
piece, the method comprising slipping the 
said workpiece, having two opposed seam 
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pins being spaced apart longitudinally of edges in the said portion thereof, on to the 
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mandrel of a jig according to any one of 
the preceding claims with the workpiece in 110 
predetermined angular relationship with the 
mandrel; engaging the jaws of the jig with 
die workpiece; moving the jaws towards 
each other whilst allowing tilting of the 
jaws to bring the seam edges together and 115 
to hold the seam edges against the mandrel; 
and whilst the seam edges are so held, oper- 
ating a welding head with relative move- 
means ujnjpnscb a y<ui ui jaw-^axijins ment between the said head and edges 
members movable in opposed relationship in parallel to the mandrel axis, whereby to 120 

a common plane transverse of the mandrel weld the edges together. 

• i n j± me thod of welding a longitudinal 

seam on a substantially tubular workpiece, 
the method being substantially as herein- 
before described with reference to Figures 125 
1 to 3 of the accompanying diagrammatic 
drawings. 

12. An article defined by a substantially 
cylindrical tubular workpiece on which a 



the mandrel, the one of said pins nearest to 
a free end of the mandrel being retractable 
into the mandrel body against biassing 
means in the mandrel, whereby to permit 
a said workpiece to be introduced on to 
the mandrel past the free end thereof and 
then to locate the workpiece longitudinally 
between the said pins. 

4. A jig according to any one of the 
preceding claims, wherein the jaw-actuating 
means comprises a pair of jaw-carrying 



axis and on opposite sides of the mandrel 
axis, each jaw-carrying member having a 
said jaw pivoted with respect thereto to 
60 enable the jaw to be tilted in the said trans- 
verse plane about a said jaw axis. 

5. A jig according to any one of the 
preceding claims, wherein an inner face of 
each jaw carries a pad resiliently biassed so 



eacn jaw carries a pau iramcuujf uiaaacu »u ^.m"^*™ ~* — y~ — ■■; ~ 

65 as normally to project therefrom towards manufacturing operation has been performed 130 



whilst held on a jig according to any one 
of Claims 1 to 8. 

13. An article defined by a substantially 
cylindrical tubular workpiece on which a 
welding seam has been produced in a weld- 
ing machine according to Claim 9 or by a 
method according to Claim 10 or Claim 11. 
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